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PURPOSETo efficiently perform health care and 
strength development by recognizing movement 
quantity quantitatively, CONSTITUTIONS© 
movement quantity can be informed to an 
exercising person by providing an exercising state 
measuring means 1, an external input means 2, a 
data storage means 3, an arithmetic processing 
means 4, a display means 5 and a power source 
means 6, performing arithmetic processing decided 
in advance by the arithmetic processing means 4 by 
using data preserved in the data storage means 3 
end data inputted from the external input device 2 In 
advance by detecting the magnitude of moving 
speed and vibration of exercise or the ups and 
downs of a land or the strength of wind, etc, by the 
exercising state measuring means 1, calculating 
exercise strength and the movement quantity, etc., 
in real time, and displaying them on the display 
means 5. 
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10014] 

[Operation of the Invention] 

In this configuration, at least one state among items such as speed, 
acceleration, inclination of the ground and height of a land is detected 
momentarily by the exercising state measuring means and the detected state 
is store in the data storage means. Meanwhile, data input by the external 
input means in advance, for example, personal identification data, basic 
personal data such as weight and year, and identification data such as 
whether on foot or by bicycle are also stored in the data storage means. The 
arithmetic processing means momentarily calculates movement speed, 
exercise strength, exercise quantity, etc. on the basis of information on 
exercise state stored in the data storage means and data input externally. 
For example, the movement speed can be acquired from speed data obtained 
from the exercising state measuring means, the exercise strength can be 
acquired from identification data whether on foot or by bicycle, weight, 
inclination of the ground, height of a land, etc. and the exercise quantity can 
be acquired from exercise strength and exercised duration. The display 
means can selectively display all or some of arithmetic results of the 

1 
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arithmetic processing means. Electric power necessary for operations of 
these exercising state measuring means, external input means, data storage 
means, arithmetic processing means and display means is supplied from the 
power source means. 
[0015] 

With the configuration further comprising the human body 
information measuring means in addition to the above-mentioned means, at 
least one state among human body physiological information during exercise 
including pulse rate, body temperature, blood pressure and respiration rate 
is detected momentarily and the detected state is stored in the data storage 
means. The arithmetic processing means calculates movement speed, 
exercise strength, and exercise quantity on the basis of information on 
exercise state stored in the data storage means and data input externally, 
and determines suitability of the exercise according to the human body 
physiological information. For example, generally, it determines that the 
exercise quantity is too large when the heart rate exceeds a certain value and 
that the exercise strength is too small when the heart rate rarely changes > 
from that in an initial period of the exercise, or calculates optimum exercise 
quantity and strength suited to the current physical capacity on the basis of 
past human body physiological data during exercise of each person and the 
change. The result of arithmetic operation is displayed by the display 
means. Electric power is also supplied to the human body information 
measuring means by the power source means, 
[0016] 

With the configuration further comprising the data 

2 
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transmission/reception means in addition to the above-mentioned means, 
prior to start of exercise, the data transmission/reception means receives 
personal data, past exercise quantity for a long time and human body 
physiological data during exercise from an external database. Furthermore, 
it transmits exercise quantity in each time and human body physiological 
data during exercise to the external database and the other health care 
system using these data. Electric power is also supplied to the data 
transmission/reception means by the power source means, 
[0017] 

[Embodiments] 
(First Embodiment) 

An embodiment of the present invention will be described below with 
reference to figures. 
[0018] 

As shown in Figs. 1 and % an apparatus of the present invention 
comprises an exercising state measuring means 1, a data storage means 3, 
an arithmetic processing means 4, a power source means 6, an external input 
means 2 having a plurality of buttons arranged in the apparatus, a display 
means 5 having a liquid crystal display and a belt 7 for attaching the whole 
apparatus to the exercising person. 
[0019] 

The exercising state measuring means 1 detects one or more states 
among states such as the magnitude of movement speed and vibration of 
exercise, time, ups and downs of a land and the strength of wind. Prior to 
exercise, the external input means 2 can. input personal data including year 

3 
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and weight of the exercising person, etc., data on the type of exercise such as 
jogging and cycling and a set value of target exercise quantity. The data 
obtained by the exercising state measuring means 1 and the external input 
means 2 is stored in the data storage means 3. 
[0020] 

The arithmetic processing means 4 performs calculation using the 
data stored in the data storage means 3 and stores the result in the data 
storage means 3 again. For example, when a speed measuring means is 
used as the exercising state measuring means 1, a movement distance 
during exercise is acquired by performing the arithmetic processing of 
integration calculation using data on speed and time when the speed is 
detected, which are stored in the data storage means 3, and the result is 
stored in the data storage means 3. Alternatively, the exercise strength 
according to the type of exercise is calculated using an exercise strength 
coefficient or the like obtained in view of weight of the exercising person, 
movement speed and type of exercise and the calculated exercise strength is 
stored. 
[0021] 

The display means 5 selectively displays the data stored in the data 
storage means 3, that is, numerical values and messages, and for example, 
message and time when the target exercise quantity has been reached in 
addition to movement speed, movement distance and exercise quantity are 
displayed momentarily. 
[0022] 

The power source means 6 supplies electric power necessary for 

4 
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operating the exercising state measuring means 1, the external input means 

2, the data storage means 3, the arithmetic processing means 4 and the : 5. 
display means 5. 

[0023] 

With the ahove- mentioned configuration, when information such as 
weight and type of exercise is previously input by the external input means 2 
prior to start of exercise, the information is stored in the data storage means - 

3. The exercise state such as the magnitude of movement speed and 
vibration of exercise during exercise is detected by the exercising state 
measuring means 1 and the information is stored in the data storage means 
3, Using the data, the arithmetic processing means 4 calculates exercise 
strength and quantity and the result is stored in the data storage means 3. 
Measured data or results of arithmetic processing can be optionally 
displayed on the display means 5 so as to be known to the exercising person. 
[0024] 

As described above, according to this embodiment, exercise quantity 
can be quantitatively-understood in view of the type of exercise by providing 
the exercising state measuring means 1, the external input means 2, the 
data storage means 3, the arithmetic processing means 4, the display means 
5 and the power source means 6. 
[0025] 

In addition, it is possible to facilitate visual confirmation during 
exercise by detaching the display means 5 from the apparatus main body, for 
example, by attaching it to the wrist like a wrist watch. 
[0026] 

5 
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(Second Embodiment) 

A second embodiment of the present invention will be described 

below. 
[0027] 

As shown in Fig. 3, an apparatus according to this embodiment has a 
human body information measuring means 8 for momentarily detecting 
human body physiological information during exercise, for example, at least 
one state among heart rate, body temperature, blood pressure and 
respiration rate and storing the information in the data storage means 3 in 
addition to the configuration of the first embodiment. 
[0028] 

The human body ixrformation measuring means 8 can accurately 
grasp physiological information during exercise of the exercising person. 
That is, the exercising person can continue to do exercise while objectively 
recognizing his/her state by numerical values. Since the exercising person 
may feel easy or hard even with the same exercise quantity according to 
physical condition at the day, it is difficult to keep suitable exercise quantity 
at all times. However, by exercising while monitoring human body 
physiological information, the exercising person can control exercise 
quantity properly. 
[0029] 

As described above, according to this embodiment, by providing the 
human body information measuring means 8 in the configuration of the first 
embodiment, human body physiological information during exercise can be 
known and exercise quantity or exercise strength can be clearly associated 

6 
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with the physiological state. Thus, the information can be used as an 

indicator of the optimum exercise quantity. 

[0030] 

(Third Embodiment) 

A third embodiment of the present invention will be described below. 

[0031] 

As shown in Fig. 4, an apparatus according to this embodiment has a 
data transmission/reception means 9 having a function of receiving personal 
data, past exercise quantity for a long time and human body physiological 
information during exercise from an external database prior to start of 
exercise and transmitting exercise quantity of each time and the human 
body physiological information during exercise to the external database and 
the other health care system using the data after exercise in addition to the 
configuration of the second embodiment. 
[0032] 

Since the data transmission/reception means 9 can exchange data 
with the external database, detailed data that cannot be input only by the 
external input means 2 can be fetched more easily and detailed data during 
exercise can be sent the external database such as the health care system. 
That is, when starting exercise, the data transmission/reception means 9 can 
be used to fetch information in everyday life and determine optimum 
exercise quantity, and after exercise, can use the detailed information during 
exercise for health care in everyday life. Thus, the high-level health care 
system is expected to be used for a lot of people in hospitals or gyms, the 
function of accurately transmitting or receiving data without failure is 

7 



PAGE 25/89 * RCVD AT 12128/2005 5:52:09 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/27 1 DNIS:2738300 * CSID:61 2455-3801 * DURATION (mm-ss):26<54 



12/28/2005 16:40 612-455-3601 HSML, P.C. PAGE 26/89 



essential. 
[0033] 

As described above, according to this embodiment, by providing the 
data transmission/reception means 9 in the configuration of the second 
embodiment, data can be easily exchanged with the external database and 
the other system and thus, various data during exercise and health/medical 
information data in everyday life can be linked to each other to apply them to 
health care. 
[0034] 

(Fourth Embodiment) 

A fourth embodiment of the present invention will be described 

below. 
[0035] 

As shown in Fig. 5, an apparatus according to this embodiment has 
an acceleration measuring means 10 as the exercising state measuring 
means 1 in addition to the configuration of the first embodiment. The 
acceleration measuring means is similar to a conventional pedometer in that 
acceleration is utilized for detecting the exercise state. However, the 
acceleration measuring means according to this embodiment calculates 
exercise strength by measuring an absolute value of acceleration and 
acquires exercise quantity quantitatively. That is, the strength of vibration 
due to movement of the body varies depending on whether the exercising 
person is walking or running. As a matter of course, when running, the 
exercising person is supposed to larger vibration. Accordingly, by 
converting the vibration strength into the exercise strength, the exercise 

8 
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quantity can be obtained quantitatively. Although ten thousand steps 
remain unchanged both when the exercising person is walking and running 
in the conventional pedometer, the exercise quantity measuring and 
managing apparatus of this embodiment can control exercise quantity 
according to the fact that the exercise quantity in running becomes larger 
than that in walking even with the same ten thousand steps. 
[0036] 

As described above, according to this embodiment, by providing the 
acceleration measuring means 10 as the exercising state measuring means 1, 
the exercise strength can be estimated quantitatively, for example, walking 
and running can be distinguished from each other to acquire the exercise 
quantity. 
[0037] 

Although the human body information measuring means 8 and the 
data transmission/reception means 9 are not provided in this embodiment, it 
goes without saying that the same effect can be obtained also in the 
configuration including these means by providing the acceleration 
measuring means 10 as the exercising state measuring means 1. 
[0038] 

(Fifth Embodiment) 

A fifth embodiment of the present invention will be described below. 

[0039] 

As shown in Figs. 6 and 7, an apparatus according to this 
embodiment has the acceleration measuring means 10 and an atmospheric 
pressure measuring means 11 as the exercising state measuring means 1 in 

9 
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addition to the configuration of the first embodiment. Measurement of 
atmospheric pressure in addition to acceleration for detecting the exeircise 
state allows consideration of a change in height during exercise. That is, by 
converting a change in the atmospheric pressure measured during exercise 
into a change in height, the exercise quantity on a land with ups and downs 
can be quantified with high accuracy. For example, when atmospheric 
pressure is decreased by 1 mb during exercise, height is increased by about 8 
m. This means that the exercise strength is increased by the increase of 
about 8 m in height, compared with exercise on a flat land. Of course, this 
can be actually realized during exercise and it is a factor to be considered for 
the sake of quantification of the exercise quantity. 
[0040] 

Furthermore, when the person performs exercise on a higher place 
despite of absence of change in height, physical load becomes larger than 
usual due to rarefied air. This situation is remarkable as a height above sea 
level exceeds a few hundred meters. At this time, since atmospheric 
pressure is lowered by about 100 mb, the change can he distinguished from a 
change of atmospheric pressure due to mere climatic fluctuations. 
(00411 

For change in height during exercise and exercise at highlands, the 
arithmetic processing means 4 is set to previously define a conversion factor 
of the exercise strength and calculate the exercise quantity using the factor. 
[0042] 

As described above, according to this embodiment, by providing both 
the acceleration measuring means 10 and the atmospheric measuring means 

10 
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11 as the exercise quantity measuring means 1, exercise quantity can be 
estimated in view of height above sea level and ups and downs of the land. ±- 
[0043] 

Although the human body information measuring means 8 and the 
data transmission/reception means 9 are not provided in this embodiment, it 
goes without saying that the same effect can be obtained also in the 
configuration including these means. 
[0044] 

(Sixth Embodiment) 

A sixth embodiment of the present invention will be described below. 

[0045] 

As shown in Fig. 8, an apparatus in this embodiment has a speed 
measuring means 12, a weight measuring means 13 and an attitude 
measuring means 14 as the exercising state measuring means 1 in addition 
to the configuration of the first embodiment, and is wholly integrated into a 
bicycle. This embodiment focuses on quantification of the exercise quantity 
by bicycle, that is, during cycling. The exercise strength during cycling is 
determined depending on running speed, overall weight and inclination of a 
land. Here, a method of detecting rotational speed of a tire is adopted as 
the speed measuring means 12. A gross weight of the weight of the bicycle 
except for tires and the weight of the cycler is detected by the weight 
measuring means 13 provided at a supporting part of front and rear wheels. 
The attitude measuring means 14 detects whether the bicycle is kept flat, 
the front up or the rear up. As a matter of course, it is assumed that when 
the bicycle is kept the front up, it is on an ascending slope and when the 

11 
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bicycle is kept the rear up, it is on a descending slope. The arithmetic 
processing means 4 performs conversion of exercise strength according to the 
attitude. 
[00461 

As shown in Fig- 9, both of a ground speed measuring means 12a and 
an air speed measuring means 12b may be provided as the speed measuring 
means 12. Like the speed measuring means 12, the ground speed 
measuring means 12a performs measurement by detecting rotational speed 
of the tire. The air speed measuring means 12b measures speed of air 
current using a Pitot tube, for example. Use of these means allows 
consideration of influence of following wind and against wind. In other 
words, when the ground speed is smaller than the air speed, the wind blows 
in the direction of movement, that is, the following wind blows and thus the 
exercise strength needs to be estimated to be smaller. On the contrary, the 
air speed is larger than the ground speed, this represents that the against 
wind blows and thus the exercise strength needs to be estimated to be larger. 
By using two types of speedometers in this manner, exercise quantity can be 
acquired more accurately. 
[0047] 

As described above, according to this embodiment, by providing the 
speed measuring means 12, the weight measuring means 13 and the attitude 
measuring means 14 as the exercising state measuring means 1 and 
mounting them to the bicycle, the exercise quantity of cycling can be 
quantified in view of running speed, gross weight and inclination of the land. 
Furthermore, by providing the ground speed measuring means 12a and the 

12 
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air speed measuring means 12b as the speed measuring means 12, the 
exercise quantity can be estimated taking influence of following wind and 
against wind into account. 
[0048] 

Although the human body information measuring means 8 and the dita 
transmission/reception means 9 are not provided in this embodiment, it goes 
without saying that the same effect can be obtained also in the configuration 
including these means. 
[0049] 

(Seventh Embodiment) 

A seventh embodiment of the present invention will be described 
below. 
[0050] 

As shown in Fig. 10, an apparatus according to this embodiment has 
a display means 5a and a display means 5b having a function of storing past 
data as the data storage means 3 and comparing past data with present data 
and displaying the data in addition to the configuration of the first 
embodiment. In this configuration, one display means 5a can display the 
present data and the other display means 5b can display the past data stored 
in the data storage means 3* Multiple pieces of past data are stored in the 
data storage means 3 and any data can be selected for display. For example, 
by comparing the present data with the data at the time when the same 
exercise was performed before and displaying them, information on whether 
or not pace is reduced than before can be obtained, thereby knowing a 
change in exercise capacity. Alternatively, by comparing his/her own data 
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with the other's data doing the same exercise, exercise capacity can be 
compared. Since the exercising person can really feel the effect of exercise 
rather than know mere numeric target by comparing the present data of 
her/his own with the past or the other's data, he/she can continue to do 
exercise more effectively. 
[0051] 

As described above, the apparatus according to this embodiment, by 
providing the plurality of display means 5a and 5b having the function of 
storing past data as the data storage means 3 and comparing past data with 
present data and displaying the data, it is possible to easily know change in 
physical capacity of his/her own and compare his/her own physical capacity 
with the others one. 
[0052] 

Although the human body information measuring means 8 and the 
data transmission/reception means 9 are not provided in this embodiment, it 
goes without saying that the same effect can be obtained also in the 
configuration including these means. Especially in the configuration 
containing the human body information measuring means 8, since 
information such as heart rate and blood pressure during exercise can be 
obtained, comparison with the past or the other's data can be made in more 
detail. Furthermore, in the configuration containing the data 
transmission/reception means 9, since target data for comparison can be 
fetched from the outside, comparison can be made more broadly. 
[0053] 

(Eighth Embodiment) 

14 
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An eighth embodiment of the present invention will be described 
below. a* 
[0054] 

As shown in Fig. U, an apparatus in this embodiment has a 
detachable data storage medium 15 such as a compact tape in which the data 
storage means 3 stores data in addition to the configuration of the first 
embodiment. Reference numeral 15a denotes a storage box with an 
openable top cover 15b to which the data storage medium 15 is attached. In 
this configuration, since it is possible to separate his/her own data from the 
other's data and manage the data, in the situation where the exercise 
quantity measuring and managing apparatus is used by a plurality of 
persons, for example, in a gym, data management can be performed easily 
and accurately. Moreover, large quantities of data can be accumulated and 
managed irrespective of storage capacity of the data storage means 3 and 
also when data during exercise is analyzed in the other health care system, 
data can be readily exchanged. 
J0055] 

As described above, according to this embodiment, by making the 
data storage medium 15 of the data storage means 3 detachable from the 
apparatus main body, different data storage medium 15 can be allocated to 
each user, with the result that data of plural persons can be easily managed 
without failure . 
[0056] 

Although the human body information measuring means 8 and the 
data transmission/reception means 9 are not provided in this embodiment, it 

15 
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goes without saying that the same effect can be obtained also in the 
configuration including these means. . . - * . 

[0057] 

As shown in Fig. 12, in place of the detachable data storage medium 
15, there is provided a card-like storage medium 16 attached to the storage 
box 16b with an openable side cover 16a. The card-like storage medium 16, 
which is widely used as a storage medium for personal computers and 
portable information appliances, is compact and light in weight, and can 
read/write data at a higher speed than a tape can. If the storage medium 16 
meets specifications according to the existing standard, data can be 
advantageously exchanged with the other information appliances such as 
notebook size personal computers. 
[0058] 

(Ninth Embodiment) 

A ninth embodiment of the present invention will be described below. 

[0059] 

As shown in Fig. 13, an apparatus according to this embodiment has 
the power supply means 6 having a photovoltaic power generating means 17 
and an electricity storage means 18 for accumulating the power therein in 
addition to the configuration of the first embodiment. The photovoltaic 
power generating means 17 is formed on the surface of the apparatus main 
body and its performance and area is determined so that electricity 
generated enough to meet electric power consumption of the apparatus main 
body can be obtained. A typical photovoltaic power generating means 17 is 
a so-called solar battery, which generates electric power when exposed to 

16 
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light and is widely used in wristwatches, electric calculators or solar cars in 
recent years. The electricity generated is supplied to each part of the ' 
apparatus main body and surplus electricity obtained by subtracting the 
consumption is stored in the electricity storage means 18. Thus, since the : 
electricity stored in the electricity storage means 18 is consumed when a 
sufficient light quantity cannot be obtained due to do exercise at night, the 
apparatus can be used at night or in room by charging the power source on a 
regular basis. 
[0060] 

As described above, according to this embodiment, by providing the 
photovoltaic power generating means 17 and the electricity storage means 18 
as the power supple means 6, it is possible to eliminate the disadvantage 
that the apparatus main body cannot be used due to battery exchange or 
battery shutoffc 
[0061] 

By providing the power supply means 6 having the photovoltaic 
power generating means 17 and the electricity storage means 18 in the 
exercise quantity measuring and managing apparatus comprising the 
human body information measuring means 8 and the data 
transmission/reception means 9 or the exercise quantity measuring and 
managing apparatus mounted on the bicycle, the same effect as in this 
embodiment can be obtained. 
[0062] 

(Tenth Embodiment) 

A tenth embodiment of the present invention will be described below. 

17 
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[0063] 

As shown in Fig. 14, an apparatus according to this embodiment has ^ — 7 

the power supply means 6 having an exercise power generating means 19 for 
generating electricity based on exercise and an electricity storage means 18 
for accumulating the electric power therein in addition to the configuration 
of the first embodiment. The exercise power generating means 19 serves to 
convert vibration and rotational movement generated by exercise into = 
electric power. Recently, a very small exercise power generating means has 
been put into practical use as a power source for wristwatch, in which 
vibration generated by exercise is converted into pendulum movement and 
rotational movement at high speed is generated using a multistage gear 
mechanism to generate electricity. In a bicycle, an electric generator 
(dynamo) utilizing rotation of tires has been conventionally used as a power 
source for night lighting. Since exercise contributes to supply of electric 
power by providing the exercise power generating means 19, the apparatus 
main body can be used at all times without considering time and effort for 
battery exchange and electric charge. Furthermore, since surplus 
electricity during exercise can be accumulated by providing the electricity 
storage means 18, even when a sufficient electric power generated cannot be 
obtained with a very small exercise quantity, auxiliary electricity can be 
used. 
[0064] 

As described above, according to this embodiment, by providing the 
exercise power generating means 19 utilizing the exercise itself as the power 
supply means 6, regular use of the apparatus main body eliminates 
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disadvantages such as battery exchange and battery shutoff as well as 

necessity for battery charge. 

[0065] 

By providing the power supply means 6 having the exercise power 
generating means 19 and the electricity storage means 18 in the exercise 
quantity measuring and managing apparatus comprising the human body 
information measuring means 8 and the data transmission/reception means 
9, the same effect as in this embodiment can be obtained. 
[0066] 

(Eleventh Embodiment) 

An eleventh embodiment of the present invention will be described 

below. 
[0067] 

As shown in Fig. 15, an apparatus according to this embodiment 
comprises a heart rate measuring means 20 mounted in a bicycle as the 
human body information measuring means 8 in addition to the configuration 
of the sixth embodiment. The heart rate measuring means 20 has a 
clip-like end, is attached to an ear lobe of the exercising person so as to pinch 
it to detect heart rate. The heart rate measured momentarily is stored in 
the data storage means and displayed on the display means 5 as necessary. 
[0068] 

In this configuration, since the exercising person can continue to do 
exercise while grasping the heart rate during exercise, management of 
exercise based on human body information during exercise rather than 
management of exercise based on only time and distance can be realized, for 

19 
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example, the exercising person can perform exercise with heart rate keeping 

at a certain value. * 

[0069] 

By providing the heart rate measuring means 20 in the exercise 
quantity measuring and managing apparatus comprising the data 
transmission/reception means 9 and a portable exercise quantity measuring 
and managing apparatus not mounted on the bicycle, the same effect as in 
this embodiment can be obtained. 
[0070] 

(Twelfth Embodiment) 

A twelfth embodiment of the present invention will be described 

below* 
[0071] 

As shown in Fig. 16, an apparatus according to this embodiment 
comprises a body temperature measuring means 21 mounted in a bicycle as 
the human body information measuring means 8 in addition to the 
configuration^ the sixth embodiment. There are many types of the body 
temperature measuring means 21 and according to this embodiment, a 
mouthpiece "type body temperature measuring means 21 that has a 
temperature sensor therein is shown. Since the mouthpiece -type body 
temperature measuring means 21 used in a mouth is hard to be influenced 
by surrounding conditions such as air temperature and wind and physical 
conditions such as sweating and exercise action, stable body temperature can 
be measured, and the body temperature measured momentarily is stored in 
the data storage means 3 and displayed on the display means 5 a® necessary. 

20 
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[0072] 

Body temperature of the person during exercise generally increases 
with exercise and in order to restrain the increase, sweating occurs as a 
function of accelerating heat radiation. Thus, when quantity of sweat is 
abnormally small due to causes such as poor physical condition or when heat 
radiation from the surface of the body is extremely poor in a high 
temperature and humidity state during summer, body temperature increases 
beyond an upper limit, resulting in heatstroke, lb prevent such situation, it 
is effective to continue to do exercise while che ckin g body temperature 
measured during exercise. According to this embodiment, proper exercise 
can be performed while grasping body temperature during exercise. 
[0073] 

By providing the body temperature measuring means 21 in the 
exercise quantity measuring and managing apparatus comprising the data 
transmission/reception means 9 and a portable exercise quantity measuring 
and managing apparatus not mounted on the bicycle, the same effect as in 
this embodiment can be obtained. ~ 
[0074] 

As shown in Pig. 17, both the heart rate measuring means 20 and the 
body temperature measuring means 21 may be provided. It is impossible to 
completely represent the physiological state of human body during exercise 
by one indicator Thus, to do exercise management more accurately and 
safely, it is necessary to measure plural pieces of human body information. 
Although the information obtained by each measuring means is same as that 
when independently used as described above, the state can be captured 

21 



PAGE 39/89 4 RCVD AT 12/28/2005 5:52:09 PM [Eastern Standard Time] 1 SVR:USPTO-EFXRF-6/27 1 DNIS:2738300 ■ CSID:612455-3801 * DURATION (mm-ss):26-54 



12/28/2805 16:40 612-455-3801 



HSML, P.C. 



PAGE 40/89 



multilaterally by measuring plural types of physiological state of human 
body and further, redundancy can be improved if one of the measuring**" 
means could occur. Fig. 17 shows an example of measuring heart rate and 
body temperature, However, it goes without saying that the same effect can 
be obtained by providing means for measuring at least two of heart rate, 
body temperature, sweat quantity, respiration rate and blood pressure. 
[0075] 

(Thirteenth Embodiment) 

A thirteenth embodiment of the present invention will be described 

below. 
[0076] 

An apparatus according to this embodiment has an exercise quantity 
advice function based on human body information data as the arithmetic 
processing means 4 in the second embodiment. The case of measuring 
heart rate as human body information data as an example of logic algorism 
of the exercise quantity advice function will be described with reference to 
Fig. 18. Generally, when heart rate exceeds a certain value (about 170), it is u 
reasonable to determine that the exercise quantity is too large and an alarm 
of informing the exercising person of the fact is displayed on the display 
means 5. Furthermore, when heart rate hardly changes from the initial 
period of exercise or heart rate is 100 or less, it is determined that exercise 
strength is too small and an advice that stronger exercise is required to 
improve the effect of exercise is displayed on the display means 5. In this 
configuration, the exercising person need not determine what human body 
information data means for himself/herself, and does not continue to perform 

22 
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unreasonable exercise as a result of ignorance and waste time uselessly. 
[0077] 

Although a numeric value as judgment criteria varies depending on 
the type of human body information data such as body temperature and 
sweat quantity, an advice on exercise quantity can be made using the same 
algorism. 
[0078] 

As described above, according to this embodiment, by providing the 
exercise quantity advice function based on human body information data as 
the arithmetic processing means 4, even when the exercising person does not 
recognize and judge the content of human body information data, safe and 
effective exercise quantity can be informed to the exercising person. 
[0079] 

By providing the exercise quantity advice function based on human 
body information data in the exercise quantity measuring and managing 
apparatus comprising the data transmission/reception means 9 and a 
portable exercise quantity measuring and managing apparatus not mounted 
on the bicycle, the same effect as in this embodiment can be obtained. 
[0080] 

(Fourteenth Embodiment) 

A fourteenth embodiment of the present invention will be described 

below. 
[0081] 

An apparatus according to this embodiment has a function of making 
physical strength assessment and exercise quantity advice based on 

23 
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transition of past data during exercise as the arithmetic processing means 4 
in the second embodiment. An example of a logic algorism of the physical 
strength assessment and exercise quantity advice function will be described 
with reference to Fig. 19. 
[0082] 

When physical strength assessment and exercise quantity advice are 
made focusing on exercise quantity and heart rate in the past exercise data, 
an arithmetic processing procedure refers plural pieces of past data stored in 
the data storage means 3, and compares exercise quantity of each time to 
determine whether or not it tends to decline and then examine how a 
maximum heart rate during exercise varies. When the exercise quantity 
tends to decline and the maximum heart rate tends to increase or remains 
constant, it is determined that physical strength lowers. On the contrary, 
when the exercise quantity remains constant or tends to increase and the 
maximum heart rate tends to decrease, it is determined that physical 
strength improves. In the case other than the above-mentioned cases, it is 
determined that physical strength stays the same, These determination " 
results are informed to the exercising person by the display means 5. 
Further, based on the determination result on physical strength level, an 
advice on optimum exercise quantity is displayed on the display means 5. It 
is assumed that specific advices include "continue to do exercise for 20 
minutes while keeping heart rate to be 120 to 130". By setting the heart 
rate and exercise time according to the physical strength level of each person, 
a detailed advice suited to the level of the person can be given. 
Furthermore, by inputting exercise for conservation of physical strength or 
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exercise for improvement in physical strength by the external input means 2, 1 
an advice on the optimum exercise quantity suited to the object of exercise 
can be given to the exercising person. 
[0083] 

By judging the physical strength level of each person from past 
exercise data, so-called ordinary exercise quantity advice for everyone can be 
improved to personal exercise quantity advice suitable for each person. 
[0084] 

As described above> according to this embodiment, by providing the 
function of assessing physical strength based on transition of past data and 
the function of making an exercise quantity advice based on the assessment 
result as the arithmetic processing means, it is possible to give an optimum 
exercise advice according to physical performance, extent of improvement in 
physical strength or object of exercise of the exercising person. 
[0085] 

By providing the physical strength assessment function and the 
exercise quantity advice function based on transition of data during exercise 
in the exercise quantity measuring and managing apparatus comprising the 
data transmission/reception means 9 and a portable exercise quantity 
measuring and managing apparatus not mounted on the bicycle, the same 
effect as in this embodiment can be obtained. 
[0086] 

(Fifteenth Embodiment) 

A fifteenth embodiment of the present invention will be described 

below. 
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[0087] 

As shown in Fig. 20, an apparatus according to this embodiment has 
a wire communication means 22 as the data transmission/reception means 9 
in the third embodiment. The data transmission/reception means 9 for 
exchanging data with the external database can fetch detailed data that 
cannot be input only by the external input means 2 more easily and send 
detailed data during exercise to the external database, for example, health 
care system. In other words, when starting exercise, it can be used to fetch 
past exercise data, information in everyday life or medical data and 
determine optimum exercise quantity, and after exercise, can send detailed 
information during exercise to apply to health care in everyday life. 
Connection of a communication line for transmitting and receiving data can 
be achieved on a one-on-one basis using a dedicated or general code, and 
considering LAN connection, a jack-type connector that allows connection at 
plural places is effective. The exercise quantity measuring and managing 
apparatus according to this embodiment and the external system for 
transmitting and receiving data include a database system in a gym that 
requires management of exercise data for members, a management system 
in a hospital and LAN containing such system. When it is thus expected 
that a large quantity of data is constantly transmitted or received, it is 
effective to install dedicated communication lines or provide the wire 
communication means 22 according to the specification of existing LAN. By 
setting up communication lines so that communication between the data 
transmission/reception means 9 exercising quantity measuring and 
managing apparatus of this embodiment and the dedicated communication 
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lines can be performed at plural places, time and effort for bringing the 
apparatus main body for data transmission/reception can be substantially 
saved. Since the number of dedicated communication to be installed lines 
can be selected, it is possible to match the number to necessary data 
communication speed. 
[0088] 

As described above, according to this embodiment, by providing the 
wire communication means 22 as the data transmission/reception means 9, 
data can be jointly owned with the other database and processing system 
connected to LAN. Thus, the apparatus according to this embodiment, as a 
part of a integrated system for personal health care, can collect information 
during exercise and manage exercise quantity with data in everyday life 
being fed back. 
[0089] 

As shown in Fig. 21, a wire communication means 23 using a 
switched line may be provided as the data transmission/reception means 9. 
^ The above-mentioned-communication means 22 using the dedicated & 
communication line requires installation of the communication line as 
necessary. By using the switched line, so-called telephone line, however, 
existing interior wiring can be effectively utilized. Furthermore, since 
communication can be achieved wherever connection by telephone is 
available as well as in the house, data transmission/reception range becomes 
very wide. For example, even when the user brings the exercise quantity 
measuring and managing apparatus during travel, connection to the 
switched line allows data transmission/reception with the external system 
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and thus data transmission/reception range can be dramatically widened. 
[0090] 

As shown in Fig. 22, a wireless communication means 24 may be 
provided as the data transmission/reception means 9. When radio is used 
as the data transmission/reception means between the apparatus main body 
and the external system for convenient use, although communication to a 
remote place is impossible, the burden of connection to the connection line is 
removed, positional limitation on data transmission/reception is reduced and 
data can be transmitted and received within a range necessary for general 
use. 
[0091] 

For each measuring means and algorism according to the 
above'mentioned embodiments, any measuring means and algorism other 
than described in the above-mentioned embodiments can be available within 
the extent of each embodiment. 
[0092] 

[Effect of the Invention] 

As apparent from the above description, the present invention can 
realize an excellent exercise quantity measuring and managing apparatus 
comprising an exercising state measuring means, an external input means, a 
data storage means for storing information obtained by the exercising state 
measuring means and the external input means, an arithmetic processing 
means for performing a predetermined calculation using the data stored in 
the data storage means, a display means for displaying the data stored in the 
da ta storage means or the calculation result of the arithmetic processing 
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means and a power source means for supplying electric power to the 
exercising state measuring means, the external input means, the data - 1 
storage means, the arithmetic processing means and the display means, 
which can quantitatively detect the exercise state of the exercising person to " 
quantify the exercise quantity in various exercise with high accuracy. 
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Fig. 1 

1. Exercising state measuring means * 

2. External input means 

3. Data storage means 

4« Arithmetic processing means 

5, Display means 

6. Power source means 

Fig. 3 

1. Exercising state measuring means 

2. External input means 

3. Data storage means 

4. Arithmetic processing means 

5. Display means 

6. Power source means 

7. Human body information measuring means 
Fig. 4 

1. Exercising state measuring means 

2. External input means 

3. Data storage means 

4. Arithmetic processing means 

5. Display means 

6. Power source means 

7. Human body information measuring means 
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8, Data transmission/reception means 
Fig. 5 

1- Exercising state measuring means 
Acceleration measuring means 

2. External input means 

3. Data storage means 

4. Arithmetic processing means 

5. Display means 

6. Power source means 

Fig, 6 

1. Exercising state measuring means 
Acceleration measuring means 
Atmospheric pressure measuring means 

2. External input means 

3. Data storage means 

4. Arithmetic processing means 
5* Display means 

6. Power source means 

Fig. 8 

1. Speed measuring means 

2. Weight measuring means 

3. Attitude measuring means 
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Fig* 9 

1. Ground speed measuring means 

2. Air speed measuring means 

Fig. 11 

1. Data storage medium 
Fig. 12 

1. Card-like storage medium 
Fig, 18 

1. Photovoltaic power generating means 

2. Power storage means 

Fig. 14 

1. Exercise power generating means 
Fig. 15 

1. Heart rate measuring means 
Fig. 16 

1. Body temperature measuring means 

Fig. 18 
1. Start 
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2. Measure heart rate 

3. Display - 

4. 170 or more? 

5. Determine that exercise is too strong 

6. Display alarm 

7. 100 or less? 

8. Determine that exercise is too weak 

9. Display advice 
10.11. No 

12.13 Yes 

Fig. 19 

1. Start 

2. Compare past data 

3. Exercise quantity decreases? 

4. No 

5. Yes 

6. No 

7- Maximum heart rate decreases? 

8. Yes 

9. Determine that physical strength lowers 

10. Determine that physical strength stays the same 

11. Display message on transition of physical strength level 

12. Display advice on optimum exercise quantity 

13. No 
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14. Maximum heart rate decreases? 

15. Yes 

16. Determine that physical strength improves 
Fig. 20 

1. Exercising state measuring means 

2. External input means 

3. Data storage means 

4. Arithmetic processing means 

5. Display means 

6. Power source means 

7. Human body information measuring means 

8. Data transmission/reception means 
Wire communication means 

Fig. 21 

1. Exercising state measuring means 
2- External input means 

3. Data storage means 

4. Arithmetic processing means 

5. Display means 

6. Power source means 

7. Human body information measuring means 

8. Data transmission/reception means 
Wire communication means 
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Use switched line 
Fig. 22 

1. Exercising state measuring means 

2. External input means 

3. Data storage means 

4. Arithmetic processing means 

5. Display means 

6. Power source means 

7. Human body information measuring means 

8. Data transmission/reception means 
Wireless communication means 
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5 

if*. 
10 0 1 3] 

mm*o Attftanrnfraarr cawr wa*a . 

£ fl*A**« £ J: 9 » fcsh,fc»**«frr fa 
#*?5*-*- * . 3Sft«t»tf»*a i Attfff ««- 

Afcmmmim® t , a 

RUMittH^A k A*«*»»«» <k A^ft fc J: 
^- ^-^EEa^afc 

* ffitS^S 1 5*- * t ««?*&3l^& & SWF 

*. 

r [ 0014] 



(4) 7-289540 

if 

•^S^Mi^a***—*****^ 3B»3*flE«*«* 
^iWjfefT^BBlir-^***, *ao«*k ±» 

a*>«l ^-^sera^a* *ir«B*jR«i*t«»w 

[oo i s] *fc % «»c9»j«^*TA*««»»* 
«*«*.fc»flJ£^*5V^, jffi*&*<aAi*£SW», fci 
flKtel&s i&UE, 5 %4>fr< * 

atma*fc*MAA«a«rfcfclc<, 3g*b3g£, 3S»® 
«0»U«L&«WM-S, fct^rtT, -JttW^, «bMKtf 

100 16] $ ^(-i^^^^^-C^-^^S:^ 

a. «B<oaitt»i:aifc+«>A#^a««*r*» 
^-^^-^ctbfe^f-^tfflif^M^WKwa 

[0 0 17] 

[0 0 18] 81*3^^2(3^^5^ a»«a«* 
[0 0 19] att<«HfWIKi», 
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7 

[0 0 2 01 2MKMA^Jk4fl. JWMtWtBte* 

ftftvfamm&ft* ? c £ ki * <=> t\ 

R»tea®+*<>o-eA9, ft t &mmjfr*&m 
[oo22] mm^& 6 ^®s&^&t»j^s i h 
e. 

[0 0 2 3] ±H«IWI!:4:5, »*BI*W*t»te* 
«A>&«* 2 &/SV>T#fi*Sft*>fflB* *!>flWR*r A 

7*-* S5te^i£ 3 K»frre 0 MMWWfe 4 tt«Lfe 
Of*— ^tffii^ «ft©WS*JMr*fflL,"C«>tt* 

tit* l^^iS l^^^6: 

[0024] #_b<o J: 5 fc*«Wffc J:*uf , Sgfttti® 
fH»«l ******* 2 i 3 fc«* 

&. 

[0 0 2 5] K9WR6«r|«ne*A«&«9nL 

[00 2 6] (MM 2 ) JWT*3£9l^SB 2 oMftOTK 
[00 2 7] EI 3 tcfl*T J: 7 fc. 



7-289540 

[00 23] Afttt«*tW¥& 8 J: g sn^osib 

fcoxfcsa*. A*te«m*&**=*u*#&3i»-rs 

[0 0 2 9] «-b©* 3 i£**m«cj:*tf* «rsxM 
m *«WMc*0*.T, A*flM»»a*»8«:«itaifc 

k*ik 3B»*oA*±aflr««r*B«^t* s -e#, sin 

ft* *5V^s a»S»*i:*a«lBi:«>l»fllWt*W* 
fcfT*5£*;&^#5 ft3ltt£fflft<0fffl(J: 

[0 0 3 0] (SME0I3) WT*»W«9«3<035»«H: 

[0031] os 4 ic^r j: 5 *mifeW(*Mft&i&w 
2 05»*fc, is»w^jfe^or«A^-^^*»fa«- 
fcfc 5i®*^is«ja43 «t waft*© A*±a*a* ^ t 

Bbfft», «®(D«»«^3B«+»A*fea«*«r^W« 

10 0 3 2] y-^a*«^«9KJ;9, ttSRO^-* 
-t-yttx— ^fl5*9»!)*firft*6W"?, ^.»A** 

© 2 *f tf-ettxa -e# fc x ? tetrnteT*-* & x 
»mmzWiQTbttZk&m% ! bbk'i>lz.,. 3Sft*o|^» 

[0 0 3 3] £AJ:*>J: 5 WM«ls^*itf, 

-^oaafiftfeff/jtsrtj&^s^-e*, 5Sft*«#ffi^ 

[0 0 3 4] (*tfeW4) ^-F*08^^4^^ftfl?>JiC 
[00 3 5] IS 5 \Z.fik-t£ *} *«*«tttt3***«l 
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(6) 

9 

5o -rft*>t>. m^x^ztz kmn&&l~x^^k£ 
kvttft(D1mlzk^b?mm*>^K&tcQs 

075&t\ ^ X ^ T t —75&&-751frX*> oft 10 

tt** ****** i: UC 1*0 < * 6 1^ * » 
[0 0 3 61 J*Ubo<fc 9 5S1M*1B 

stamen: i vxADastfram i o *tttf a ^ <t «fc 

[0 0 3 7] 4*s. **ft«t*ttA*nMRtHW*Re^ 

iifL.-Ctt3««ffl-«*»iofir«*.SrfcteJ:5, 
[00 3 8] (^5) J^T^O^S^^l: 
[00 3 91 0 6 A3 J: t/IS 7 Itti-JL b \z s *2mw\± 
ra*« 1 0 &«U£tHRimi 1 SrOBA-feHMtf 

M&WB*ttm+a«»i: uranawawcsiffifcra 

[0040] 3SB*OW«Efttt:*t^^ * £: t> 40 

ft J: 9 < d 5 *tt»f* 

«ffifcurrt*jJ:*iooiiWS<**o-c, 
[oo4i] a»*«***<fc^l«i6^«»!tt«cou%r 

[0 0 4 2] £Ui«0Je 3 to**B*«te J:tt* 58»*t1- 



WM*7-2 8 9 5 4 0 

am* 1 4: lt, aaucMiM^a: i o i*u£ra** 1 

[0 0 4 3] fc*S N *l»«-ef±A*«*»*^*8-«*- 

[0 04 4] #T#«W^JIl6^«fcWfc 
ot*THfcMi-*. 

[oo45i ei 8 i-^-rj: 5 *mmm*vii&9ztiLto 

l olfttt^SMttttfW^ft 1 k UT««t«Wft 1 2 
[0 0 4 6] 09Jr^-f J:5^ % XKfl-H^Si 

rami 2 a 2 fepq*ic 4 ^^-^^ 

[0 04 7] ^Jz^J: 5 ii*SWJt AiUf, iSffiJ^fifi 
ra^» 1 * ^S^P^it 1 2 wm 1 

3iMHHiM l 4 ^8ftft. d*o s ife^^^-f a 

?t» aa?ram 1 2 ^ tr, st«B>g*rami 2 a 

tW»5a*W»J*®l 2 bSrKftsr M*>^ 
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/; 

[0 0 4 8] fc*>\ *W6#J-Ctf:, Atttf 8 

[004 9] <|SiBW7) KT*»WO»7 0JS*«lc 
[ 0 0 5 0 J m 1 0 i^i"«t 5 lis ^^SfeCT«^f5ii^2fe 

* ftte^g 3 fc« n £ iv1zM&<D*r- # «r»*i" Set 

i it dco J: 5 l-> ft*, fc*^ 

MS^5a, 5 b Marts £&ic«fc5u 
[0 0 5 2] fc*3, ^^tfeW^fi, A*««afW£JR8 

*l^ft«c»«q»Mb*«>-<\ »*4rcJ*«MH&A 
*WiWI*fcft*. 

[0 0 5 3] (SUSfll a) ^T*56MOSS8<o^*#y^ 
(oo54] EI i l tt+X 5 #SM«f±tt«MK 

ttte&vkz* m**>i sa^-^Kiftjewi ssrss 



(7) it#|3fl3p7-Z5 9 54 0 

[00 65] 8Lt*> * 5 i:*»«KJ:ft«s ?*-*S5 

/(j [0056] *JMfc«-e«t, A*flMMMMWS8 

[0 0 5 7] ISl 2KflH-Jt5lC, WttSfcO^ 

# ^/ x 1 6 b * - 1 6 4 L 

[00 58] 9 ) #T#I&$! 9 ©SStfeMfc: 

[0059] sua izTjk-rt $ ^ ttWBitiumsm 
mi*>mm~+ 1 7 fc*©**7&»Jta 

«»ftl 8«r#"«-*««^«6 4r«*.fc«J*-Cfc*. 
P . aj«#*^WJH8****»4 5 ©R+»ft»I»» 

*aE"Ctt*B«F«-^«*, to*^tt, y-?-#-ftiffc 

ia^Sttftt^+^ft*«Sd<»btiAt>4 

[00 6 0] £i±^ J: ? (UiffiNK^ , W^^R 
6 4 1 7 4 SIG^©: 1 8 fcfftt 6 ^ 

[0 0 6 ij ft*AfW»«tHII«l:8«*-*illft«* 

#i-©atbath^ff3^ieiioi^T^^fi&3t55«^ai 

7 * J:tf MK«t 1 8 fcff-T* VWB 6 fc 
J0 [0062] 0) WT*»W^*1 OO^Jfc 
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(8) 

13 

[0 0 6 3] (814 1-^1" X 5 \Z S *%JKfflttffi&£ffi 

fcJvC^S. £0£9ftM»flMftl 9*»*T*C 

10 0 6 4] « _h<D<fc 5 fc*IW6«fc JltW* 20 

[0 0 6 5] fcjs, A<*flMttH^8^-*iB^ 
[0 0 6 6] (MMl 1) filT*«MO»l l^i 

*f»wo^rtftn+«. so 
[00 6 7] Bis fciWM: 5 ^MfeMritttti^k 

ttKttn^tt 2 o i***fc#* y y TAJ s> , ai 

©A*fll*Kfc4^fc«tttf«, fcfc*.r* irt68fr4 
-SiSKtfco fc*»ft H^rt ft 5 £ * a* 
[0 0 6 9] ft*. 7*-*i£Se*«9*tt*fcgM« 

[00 7 0] (MM 12) &T*#W<a«i 2*>£J6 
[00 7 1] 153 1 6 KaVt-J: 5 Id, ***«f±«3**{* 50 



#|*fl*F7 -2 8 9 5 4 0 

[0 0 7 2J *a, a»+oAo#tft«:3BBbfcft:ar± 

'>ftu><t 6^K*^W»^««T»#^W*»fc<?>iW» 
aUBIEteS^irfcft^Wu #a*«RS*«±fc±*L-C» 

[0 0 7 3] ft*, y-*»JW«9MI*.fc, *fc 

i*, ew»*fflTft^»»«^«»*wwffa»«fc 

[0 0 7 4] HI 7ic^i-^5fc, fettJHHM* 
ft2 0bWBM-»^ft2 iePf**IIA.fc4!iftt>fc*. 

ctfct?ft« 0 @17Ttt, fettft&ttfl. 
iTOSCs 4ffi*^)V> J te< t^2o^±*Wffil-TS 

[0 0 7 5] (^Jfe^il3) BAT*»M<0«1 3fl3** 
[00 7 6] **JfcOTtiu 2 

'UBKftffe&a: (17 08H) Mi«»K 
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<9> 

15 

fc*?T K/M *****r**WR5T!« 

ft<ft3, 

[0 0 7 7] *fc, *a^ff*ft*oaWi:-rsA* 
* 4>flMHz 4: o T*iJllfrS$i * * 6HMt fl* ft 6 

[0 0 7 8] fiLLOJ: 5 lz*JOMKi:*ilf* /<* 
3M»4 k UTA*WIW^*lEt>fc^ % fcMfc»7 K/< 
^^iMl^^itCJ;^ SWMSAfcflrttf-* 

MMHtM 6-^:6 i £ ft. 
[0 0 7 9] ft*** ^-^«»«« 9 

o v Afwwar- * * t < istt & r K'<* * tt 

[00 8 0] W«B«l 4') «T*»BO*l 4^85* 
[00 8 1] *»»«^. ttttmfeff2 0«3ttflS«fc 

*s LT*****J:t««!*r K*<*;*fcffft3 

fcU 5M*ft'MfiMMrefc9. **^-*»*** 
|fi)X\ J^^tt»rt«/>^ii*)64:#, 

[0 0 8 3 J 5fl*<03SBb^-^ J:5^A<0 5/? 



4#M¥ 7-289540 
[0084] «±0* 5 fc**Jft«Jc±tttf, tKIFNM 

[Doss] 4*3, ■7 f -^ia»«^a9ftffiA.fc, *fc 

[0086] (mm i s) «r*»w«>» i s 
[oo87] n 2 o ICS-*- ct ^ &mmwrtM&&& 

Ot 1 , ^»AA*«2^«-e«*A^'Cftft**ofc*9ft 
nmtr?-* J: 9 fffl^fcR 9 fctP- 1 ^t?* S 1 1 i> 

J: 5 ^ ^ Ajft5*-«iT**. #^0aGO3Sfbfiff «y 
£&OX\ iM^^-^afl**^^* - 4 i J «I« 

[o o s a] &±<D&5\z*mmi\z&tirt. <r-zi£ 
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(10) 

17 

9, L A N £ £ tltci&OT- > 

«+€> title, 0*£g0^-**:7,f-hv<y*L 
[0 0 8 9] 1212 KCnU^lE, f^at** 

$ Sr^Jffi-r a Z k lc J: o r CBVOBlWft fr*#K4t 5 
[0 0 9 0] B2 al^-t-fc&M, ^-*i£5<a 

[oo9i] sirao*ji»wfciBB-r6*-«r«« , «i 

[0 0 9 2] 

[01] oilffl^f SM^i^ 

[@2] i^ass&ftftaiawa^ff^taDa 



9 54 0 

im 4 ] fr&m<D$g&m 3 wa»B3+aytf a=£Brc*j* 

[0 7] mfflhmtwmm&mtomLm 
kb 

[sii 0] *jg^o^jte«?wa»ast»yffsiftatw*i 
as 

101 2] ia«»»fh»JW3BSS|i<o*-'K»ffi»«#«r 

[Ei 3] **w^**W9^a«i»«-aR9*sss«o*i 
lis 1 4 ] **wo|t*fl 1 0 (DmrnAft-mftimnn 
m 1 5 ] *jftn<D$i;tt0f 1 1 <oa»Mt»JB3sts»<rc 

*mw*b 
Da 

[BUI 8] #3BWG>£*«1 3 Oj^attf-iHSJ^a^ffi^ 

aaar^^ji xa^t'p **b 

Mir a* =* 31 X J^^-f ^ cr v * 121 J* 
[02 0] *5S9?coS*«l seaMtHNttflttBa 

*l»lcJ:*a»^**«*fc«J**^+^'o f *B 
[(2)2 1] IW*»*tt«*aSS««>^*iS«lBl*fcl=** 

[E3 2 2 ] raanftn-n*9anB^M«^J:«a«^ft 

[E)2 3] tt*«3a«i*»tJW»3iBSB«>»«B 

[El 2 4 ] «*Oto^Btt«ttM*^B^**W&B 

1 »MR*fHM?« 

4 ftg«a&L^Bfc 
6 mm* 



-10- 
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(12) &M*7 -2 8 9 5 4 0 
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(13) <MflSF7-2B9 54 0 

[0101 p^jo 113 3] KV* 5 r- 
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(14) OTIW7-2 8 9 5 4 0 



1013] p$.t3 
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1021] 



ran 




-is- 
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(16) 



IfrMW- 7-269540 



® 
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